Supercapacitors
— Electric Double Layer Capacitors (EDLC)
— Lithium-ion Capacitors (LIC)
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B TECHNICAL NOTES of EDLC

1. General Description of Electric Double Layer Capacitors

1-1. Operating Principle

By externally applying a voltage below a certain voltage fo
the boundary, higher charges can be accumulated. Charge
and discharge of capacitor utilize adsorption and desorption
of ions to the ionic adsorption layer (electric double layer)
formed on the electrode surface of the activated carbon
used for electrodes. The capacitors have electric charges
oriented at the very short distance on boundary of electrolyte
and electrodes what is called the "electric double layer
capacifor."
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1-2. Advantages and Disadvantages of Electric Double Layer
Capacitor

EDLC differs from rechargeable batteries, not causing
chemical reaction, with surface of activated carbon with
energy accumulation by ionic physical attachment only,
therefore it holds the characteristics stated below:

B Advantages

(1) Small size and capacitance in farads (F) available by
utilizing the activated carbon electrode with a large surface
area

(2) With low degradation, million cycles of charge-discharge
and long life is possible

(3) With a high power density, rapid (high current)
charge-discharge is possible

(4) Ease of maintenance

(5) Environment-friendly without using heavy metal for its
structure material

EDisadvantages

(1) Low energy density

(2) Series connection is required when used with a low
resistance of voltage at a high voltage

(3) Cannot be used in AC circuits
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2. Description of life expectancy

Generally, the life of Electric Double Layer Capacitors is
largely affected by the ambient temperature. The expected
life is approximated by the equation as shown below:

T,-T

L=1,x2 10

Where:
L : Expected lifetime at temperature T
L, : Lifetime at temperature T0
T: Expected working temperature
T, : Upper category temperature

Note that the above equation does not cover charge and
discharge. In the case of charge and discharge, heat
generation occurs inside a capacitor; the temperature rise by
this heat generation must also be considered

3. Handling Precautions and Guidelines

For safety application, please contact company directly for
any technical specifications, handling precautions and
guidelines critical to application.

3-1. Precautions

(1) Prohibition of disassembly

The disassembling may generate infernal short circuit in the
cell, which may cause gassing, leakage, explosion, or other
problems. Electrolyte is harmful: In case the electrolyte comes
info confact with the skin, or eyes, physicians shall flush the
electrolyte immediately with fresh water and medical advice
is to be sought.

(2) Prohibition of dumping of cells into fire
These may cause explosion of the cells, which is very
dangerous and is prohibited.

(3) Prohibition of cells immersion into liquid.
The cells shall never be soaked with liquids such as water,
seawater, drinks such as juices, coffee or others.

(4) Prohibition of use of damaged cells.

The cells might be damaged during shipping by shock. If
any abnormal features of the cells are found such as
damages in the cell package, smelling of an electrolyte, an
electrolyte leakage and others, the cells shall never be used
any more. The Cells with a smell of the electrolyte or a leakage
shall be placed away from fire to avoid firing or explosion.
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3-2. Handling Guidelines
(1) It is not suitable that cell is used under such conditions:
AC circuit and wave filtering.

(2) Voltage

Work voltage of cell should not exceed Max. work voltage
of cell during using. Otherwise, will shorten shelf life, even
cause swelling, leakage or crack.

(3) Polarity

Please check the polarity before using. If working under
reverse polarity, cell will not only shorten shelf life, but also
heavy damage, such as swelling, electrolyte leakage etfc.

(4) Environment

Work tfemperature will have an influence on life of cell. As
usual, higher work temperature will shorten life. So, it is better
that cell works under as possible as low environmental
temperature.

Work temperature of cell should consider internal
environmental temperature in the unit and temperature rise
when cell works.

(5) IR drop

When main power sources shut down, cell will change into
work mode from failure mode, af the same time, OCV will
decrease due to IR drop. So please choose proper product
type according to impedance specified in product datasheet
and applied current.

(6) Cells in series connection

When cells in series connection for higher work voltage, it
should be assured that work voltage of any single cell must not
exceed Max. work voltage of single cell, otherwise, will shorten
shelf life, even cause swelling, leakage or crack.

(7) Soldering

Heat shock will decrease electric performance of cell, even
cause swelling, leakage or crack.

Manual soldering temperature should not exceed 350°C,
soldering time should not exceed 4s. Wave soldering
temperature should not exceed 260°C, soldering time should
not exceed 5s, while preheating temperature should be
limited fo less than 100°C and maximum preheating fime of 60
seconds for PC boards 0.8mm or thicker.

Unless the EDLC is specifically rated to withstand reflow
soldering temperature, please don’ t use reflow soldering
infrared heating and air heating methods on the EDLC.
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B TECHNICAL NOTES OF LIC

1. Operating Principle

As a new system in the super capacitor field, the lithium-ion
capagcitor is based on the adoption of the new & advanced
material technology, and uses the hybrid electrode material
according to the design to realize the combination of
principle & technology of the lithium-ion battery and super
capacitor in one electrolytic cell by electrochemical
calculation. In this way, the features of high specific power,
long lifetime and fast charging of the super capacitor can be
well maintained, and meanwhile the specific energy will be
greatly enhanced with the performance blank between the
double layer capacitor and lithium-ion battery effectively
filled up, showing excellent application prospect.Lithium lon
Capacitors are hybrid capacitors that use a carbon-based
material as the negative electrode. Just as in a conventional
EDLC, they use activated carbon for the positive electrode.

oLIC
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Fig. 1
2. Features
(1)High working voltage:3.8V

(2)High energy density: 10~20Wh/Kg

(3)Fast charge/discharge at high current

(4)Low self discharge: <5%/3 months

(5)Long life:=100,000 charge/discharge cycles

(6)Wide operation temperature range: -25~55°C (Soft pack)
/70°C (Al can)

(7)High safety/reliability

3. Application

(1) Electric Vehicle

The lithium-ion capacitor is of tremendous market values in
the area of hybrid power cars & coaches and pure electric
buses. Some well-known car manufacturers have already
conducted systematic testing and evaluation on the
lithium-ion capacitor products. The conclusion they have
drawn shows that to compare with the present batteries in
use, the lithium-ion capacitor possesses significant
performance advantages, and will have a bright future in the
follow-up development of hybrid power cars and take up an
important market share.
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(2) Rail Transit

Off-line operation is one of the technical development
directions of the modern fram, and enterprises both at home
and abroad highly value this point. Under the premise of
keeping the reasonable weight and cost, the adoption of the
lithium-ion capacitors can satisfy the off-line operation
requirement for the whole journey after a fast charging at the
terminal station. Thus a great amount of infrastructure
expenditure can be saved, and the remarkable
cost/performance advantage demonstrated.

(3) Hybrid power driven engineering machinery and harbor
machinery

The engineering machinery and harbor machinery have
the common problem of low engine energy efficiency, and
are unable to recover the regenerated energy. The hybrid
power driven engineering machinery and harbor machinery
using the lithium-ion capacitors take the full advantage of the
characteristics of the lithium-ion capacitor, and are of very
high energy-saving rate and excellent cost performance.

(4) Energy-saving elevator

The adoption of the Li-ion capacitors can recycle the
stored potential energy into electricity to be firstly used in the
next operafion cycle. Thus, the energy-saving is realized.
Meanwhile, it can also be used as an emergency back-up
power supply of the elevator to greatly improve its safety
performance.

(5) Golf Cart and AGV

The golf cart and AGV using the lithium-ion capacitors
make the power supply smaller in size, light in weight, lower in
cost, longer in lifefime and easy to use. It is a brand new
application model worthy to be developed.

(6) Electric Tools

The fast charging electric tools need the combination of
high power and energy, long lifetime, excellent safety
performance and consistency. The adoption of the lithium-ion
capacitor will further improve the performance of the fast
charging electric tools, and prolong the lifetime and reduce
the cost. Itis of a very broad market prospect.

(7) DC Circuit and Smart Meters

Compared with EDLC, the lithium-ion capacitor can offer
much higher capacitance. Therefore, it will have a very bright
future, and be widely used in electric appliances such as
smart meter, mobile DVR, tachograph, hand-held GPRS
equipment, and ETC etc.

4. Handling Precautions and Guidelines

For safety application, please contact company directly for
any technical specifications, handling precautions and
guidelines crifical to application.

4.1 Precautions

(1) Prohibition of disassembly

The disassembling may generate internal short circuit in the
cell, which may cause gassing, leakage, explosion, or other
problems. Electrolyte is harmful: In case the electrolyte comes
into contact with the skin, or eyes, physicians shall flush the
electrolyte immediately with fresh water and medical advice
is to be sought.

(2) Prohibition of dumping of cells into fire
These may cause explosion of the cells, which is very
dangerous and is prohibited.

(3) Prohibition of cells immersion into liquid.

The cells shall never be soaked with liquids such as water,
seawater, drinks such as juices, coffee or others.

(4) Prohibition of use of damaged cells.

The cells might be damaged during shipping by shock. If
any abnormal features of the cells are found such as
damages in the cell package, smelling of an electrolyte, an
electrolyte leakage and others, the cells shall never be used
any more. The Cells with a smell of the electrolyte or a leakage
shall be placed away from fire to avoid firing or explosion.
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